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COMPLETE SPEOnCATlON 
Inhalation Deiice 



We. FlSONS PHARMACEtjnCALS Ll»«TID. 

a Mtidi Cofflpaay. of 12 Derby R«d. 
LmSiborougb. LeicesteisWre. do hereby 
!SS? ite invention, for which we pray 
5 ttol a patent may be granied to us. and 
the melfiod bv whidi itj^to.be pfwrn^J; 
to be particnlaily described m and by the 
fonowing sutement: — 
•nus mvenUon is concerned wjth anprove- 
10 ments in or relating to a.d««oc for .the 
Application of medicamentt in finely divided 
form by oral inhalation, 
^e application <rf medicameau by oral 
inhalatiaor inhalation flierapy. « 
15 SKlevahi.6 in the alleyiaticm of ailments 
of Ae bronchial traa and of the lunp and 
this route also proves of value m the 
sygtemic application <tf medicaments, 
•'ij'^er to obtain the maximum bene- 
<ia ficial effect, the medicament should pe 
S?icd w the area to be treated in the 
form of fine particles suspended in the 
inhaled air. Thfc may U achieved, for ex- 
Snp eT by applying the medicament with 
25 S £bul^ oTnio^ »w«ntly. by applymg 
" Uie mSment from a «oluti«. or s«- 
pension in a pressurised pack. Both tiiese 
Kods are. however, "ttocosttyan^^ 
the case tl»e pressurised pads, the 
wi aDoaratus is not re-usable. 

7t fa an object of the present mvenuon 
to provide an improved ample dewa tm 
Se Wlieation of a inedkwne« in fin|^ 
dWided form by oral mhalation. More 
3S oStiwlarlyS is an object of tWs invention 
F^vWe a device for the application of a 
to5y dMded solid medicament by «»> 
bhalation wbidi device depends only upon 
±t inspiration of inhaled aj to ensure ds- 

It has new been found Aat a finely 
divided powder may be well dispersed m a 
SSm <tf air by mountmg a perforated con- 



tainer contaming «he powder on the up- 
^eam side of a propellw rotatoWy 45 
mwrned on a shall so thsjii the stream of 
"r imparts rotational and vibrational move- 
roent to the propdler. 

According to the rovention. therefore. 
ih«ei8 pS>vided a device for the oral 50 
iahalaUon of medicaments in finely divided 
torn which comprises a hollow elongate 
housing, preferably a tubular hoosmg. 
having at both ends thereof one or more 
pas^eways to permit the pasage of w 55 
Slaving one end thenof adapted for 
insertion iilo the mouth: and a propeU«- 
device rwatably mounted in the »id 
housing on a rigid shaft mounted m sa^ 
housing and co-axial with the JongiWdml 60 
axis of the housing. ^^V^°S^^ 
device having, on the part thereof furthest 
f rOT the enB of the housing adapted fOr 
insertion in the mouth, mounting BKans 
adSS^to receive a container for tte findy 65 
divSed medicament and said 
device being so mounted «i »»* 
the passage of a stream ol air tbrougn tnc 
device causes not only rotatioMl movemMt 
TSt propeller-like device, but ato ^ 70 
laUpnal movement of the propeiller-like 

^"iBy^the term "propeller-like dewd^ as 
used herein is meant a device havir* two 
or more blades or vanes ^ymnirtncal^ dis- lo 

about a central aids or hub. sudi that 
Spingement of an air stream o» ^^fj 
vanes or blades tends to cause rotation oi 
the device about said axis « bub. 

It is essential that the propeller- Wee de- 80 
vice be so mounted upon the shaft tnai ine 
passage of an ah stream causes not onv 
rtxational movement of the propeller-like 
dewce but also a vibrational component oi 
motion. This viteational component of the »3 
moticm has been found essential for release 



BEST AVAIUBLE COPY 



1,122^84 



ot the powdered medicament from the cap- 
and to obtain constant and re- 



sale. 



results from the inhalation 



producible 
device* 

5 In order thai the propcller-Iike device 
should be capable d[ undergc:ng vibrational 
movement, it has been found desirable that 
the bearihg in the propeller-like device in 
which the shaft engages should have certain 
10 dimensional characteristics. Thus the bear- 
ing takes the form of an elongaU cavity of 
drcular cross-section and the shaft is, of 
course, also of drcular cioss-scction. 
The internal diameter of the bearmg ai 
1 5 its inner end, Le. the end housing the free 
end of the shaft, is desirably from 1^ to 
6% preferably 2J5 to 5%. c.g. 3.75% greater 
than the diameter of the shaft and the 
internal diameter of the bearing at its outer 
M end equal to the diameter of the shaft plus 
from 13 to 3.5% e.g. about 2.5% of the 
total length of the bearing. The actual 
- length of the bearing is not critical but may 
be. for example, from 4 to 10 times the 
2S diameter of Uie ^afL 

The inner end wall of the bearing is 
preferably flat and the end of the shaft 
which engages with it is suitably of frusto 
oonical shape, preferably terminating^ in a 
30 hemispherical portion e.g. of a radius of 
aboot that of the shaft 
- Hie shaft Itsdf should be rigidly mounted 
CT P^ we tAve found that undue flexibflity 
of the shall and mtmnting causes malfunc- 
35 tioung of the device. 

PrefeiaUy the capsule for use vdth the 
device, e^. a gelatine capsule, is provided 
. with at least two holes, suitably cf about 
0:6-0.6S mm in diameter, symmetrically 
40 arranged around the walls of the capsule* 
desirably in die part of the capsule furthest 
from the propeller-like device and advan- 
' lageoudy m m dionlders of the capsule. 
The device m^ be fitted whb a non- 
45 Item valve so that air may only be in- 
haled and not blown tbrongb the device. 

In order that the invention may be well 
undentood, two embodiments thereof will 
novr be described with reference to Figures 
50 1 asd;3 <rf the drawings- accomimying the 
provislcaal spedfication of Application No. 
11697/6S and Figure 2 of the drawings 
accompanying the provisional spedfication 
of Application No. 43563/65. m whid:— 
55 Figute 1 rmtsents a longitudma] section 
of a simple device according to the inven- 
tion; 

Figure 2 repttscnts a longitudinal section 
through a proexred form of de^oe accord* 
60 ing to the mvention; and 

Figure 3 represents a longitudinal section 
through a cap suhable for use with the 
% device shown in Figure 2. 
m Refening now to Figore I of the accom- 
6S.panying drawings an mhalation device com- 





prises a tubulan housing 1. one end of 
which. B. is adapted to be insened in the 
mouth. Mounted co-axially with housing I 
is a shaft 2 hating looseiy rotatably 
mounted thereon a pfbpcller-like device 3 70 
having blades 4. the propeller-lilcc device 3 
having cup-Iil^e means adapted to engage 
and hold a perforated capsule containing 
finely di^ded medicament 

When end B of housing 1 is inserted in IS 
the mouth and air is inhaled through the 
mouth the resulting air stream causes the 
propeller-like device 3 to rotate about ^aft 
2 and also to vibrate with the result that . 
the finely powdered medicament in cap- W' 
sule 5 is expelled therefrom and passes with' 
the air stream past blades 4 out of end 6 
of housing 1 and iiAo the mouth and 
brondiial tract. 

Rderting now to Figure 2 of the accom- *5 
panying drawings an inhalation device com- 
prises a housing of approximately circ^Ular 
cross-section having a diameter of aBout 1.9 
cm. and a length of about 5 cm. and com- 
prising two engaging members 6 and 7. *>t) 
housing member 7 being adajned for in- 
sertion into the mouth and having passage- 
ways 8 therein to permit the passage of air. 
Mounted rigidly in and co-axially ^Aith 
housing member 7 is shaft 2 upon which 95 
is loosely and rotatably moimted propeller-' 
like device 3 having blades 4. 

Propeller-ltke device 3 has a cup shaped 
member adapted to receive and hold a 
capsule or container of finely powdered MXl 
medicamenL 

Shaft 2 engages in bearmg 17 in propeller 
3. Ibe internal diameter at the inner end of 
bearing 17 is about 3.75% greater, than 
the diameter of shaft 2 and the internal .10$ 
diameter at the outer end of bearing 17 is * 
equal to the diameter of shaft 2 plus about : 
2.5% of the toul length of the bearing, 
which is about 7 times the diameter. of. 
shaft 2. ,110 

The tip 18 of shaft 2 is conical in shape,' 
having a cone angle of about 30*". and ter- 
minates in a substantiaBy hemispherical 
portion having a diameter of about half the . 
diameter of shaft 2. * 115 

Housing member 6 has in its end wall 
air passages 9 to permit the passage of air 
and constricting member 10 which serve to 
constrict the air stream tbrongb the device 
and thus increase its velod^ past the cap* 120 
sule. 

Through the end waU of housing member 
6 extends lockmg member 11 wbidi is 
attached at its outer end to base piece 12. 
Between base piece 12 and housing member 125 
6 .is a spring 1 3 which urges locking member 
1 i in a normally open position. Base piece . 
12 has a screw thread 14 which engages in 
a similar screw thread 16 in cap 15^ to 
hold locking member 12 in a dositA pOatiOn 130 



EST AVAILABLE COPY 



3„d to ..gage and ^^^^^'^,,'^^'1. 

When cap 13 » ^S^.^-vioe and capsule 5 
inhaled thrWBb .f5>J«Xo c4 15 is 

I'^'^^^Sk 1 1 kwits nonnally open 
may be inhaled through 

flat diieoioii. 11 " = ^ ,1^ 

device, disc 19 ?^^^^-.^-. jnieis 9 and 

<»KeS4r^thcad»unis.rat.oBal 

*^£*dJSi aSfei-g to the inv^ti" 
toBdminister over 1000 <loses M 
JSlSSitaUffW some 30 persons and the 
^aS^fdSATspir^etrically. In- 



adequate ^3^0! ?4^S"o A? 

SJia^nt^^-^^^ 

ss"tlS^St?So^^• -be 70 

folly effective. 
WHAT WE CLAIM IS:— . . 
1 A dcvia for the inhalaUon of medi- 

housing and co-axiai jTLiwriiVe de- 
a«s of the housing, said pope""*'** ^ 

from the «io oi njounung means 

insertion in toe ^''"r* «„ fo^ 
adapted to receive a «?«*«|»^ n^nSer^Wte 

MMECS has an internal diameter at its 

£r*a1 ^t iSte/l^ inal to diam«« 
S the shaft plus from U to 3J% « ine w 

tobllStion'1S5« as dauned m 
dim ('"n Swi the i^^^lf^?^ 
bearing at its inner end is ^» " 1ft. 110 
SSSf than the diameter of Ae shaft. 

wSation device as darned m 
,1^ 3 o^S 4 in which the mternal 
dSetl iflSV™^ f ^>,i""*f dia^. 

T^Jh^Mttt its outer end is equal to 
I'^^aS? of the shaft pins ^bsjantMiMV 
2?% of the total length of flie bearmg. 

6 An tahalation device as damied m 
any of Ae preceding daiins in whKj 120 
Sth <rf the bearing of .the 
dSSa is from 4 to 10 times the diameter 

of the shaft. j.^-. m clamed in 

7 An ndjalation device as f^^r^.rt j25 
«7».- «Ti<Miline daims in whidi tne J** 

Siaft which engages with it is « nrow 
"t'=*AfS"alatio« device as claimed in 130 
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claim 7 in which the cod of ihc shaft 
terminates in a hemispherical ponion. 

9. As inhalation device as daimed in 
any of the preceding claims provided with 

5 a non-rcium valve so ihat air may only be 
inhaled ihrou^ the dcx-ice. 

10. An inhalation device as daimed m 
any of the preceding daims in which the 
mounting means for a container of medica- 

JQ ment on the propeller-like device is cup- 
shaped. 

11. An inhalation device as claimed m 
claim 1 substantially as herein described. 

12. An inhalation device as daimed in 
15 claim 1 substantially as herein described 

with refeience to the accompanying 
drawings. 

13. An inhalation device as daimed in 



any of the preceding claims having a cap- 
sule of finely divided medicament mounted 20 
therein, said' capsule being provided with at 
least two holes symmetrically arranged 
around the walls, of the capsule. 

14. An inhalation device as claimed in 
claim 13 in whidi the holes in the capsule 25 
have a diameter of about 0.6-0.6S mm. and 
are located in the shoulders of the capsule 
furthest from the propeilcr-like device. 

15. An inhalation device as claimed in 
claim' 13 substantially as herein described. 30 

F. MURPHY. 
Agent for the Applicants, 
Qiartered Patent Agent, 
Fisons Limited. 
Harvest House. 
Felixstowe* Suffolk. 
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FIG. 2. 
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